. Cyclic voltammograms of Cyt-c adsorbed on Au electrodes coated with NH 2 /OH-SAM (A), COOH/OH-SAM (B), PO 4 /OH-SAM (C), PO 4 -SAM (D) and TA-SAM (E). All measurements were performed 10 mM phosphate buffer, pH 7, at room temperature and 0.05 Vs -1 scan rate. Synthesis and characterization of SO-Cyt. Selective sulfur oxidation of Met80 was performed using chloramine-T as oxidizing reagent. 1,2 Briefly, equal volumes of horse heart Cyt-c (1 mM) and chloramine-T (5 mM) were mixed in 10 mM Tris-HCl (pH 8.4). After 3 hours at room temperature, the mixture was thoroughly washed with 10 mL of 10 mM phosphate buffer, pH 7, using Amicon 10 kDa centrifugal filters. The progress of the reaction was monitored by UV-vis, looking at the continuous decrease of the 695 nm band, which is indicative of the Met-Fe bond (Fig. S11) . Peroxidase activity of the different fraction was assessed with Amplex UltraRed Reagent.
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All fractions showed increased activity compared to native Cyt-c (Table S3) . Peak B
showed the highest activity, consistent with the SO-Cyt species. Table S3 . Peroxidase activity of the different fractions. The fluorescence of the oxidation product of Amplex UltraRed Reagent, resorufin, was monitored at λ em = 585 nm with λ ex = 570 nm during 60 min. 0.5 μM Cyt-c was incubated in HEPES (10 mM plus 100 μM DTPA), pH 7. Then, 50 μM Amplex Red and 25 μM H 2 O 2 were added in HEPES (100 mM plus 100 μM DTPA) pH 7. The reaction rate was determined by linear fit of the fluorescence intensity. Activities are expressed as percentage of the control (native Cyt-c).
Fraction Activity % of control Native Cyt-c 100
A 300 B 1300
C 500
The different fractions were characterized by RR spectroscopy under Soret band excitation (Fig S13) . Fraction C presents has a large contribution of high spin species consistent with the presence of denatured protein. The purified SO-Cyt (Peak B) was analyzed by MALDI-TOF MS in order to verify the site of oxidation and to rule out other modifications (Fig S14) . For that purpose the sample was digested with trypsin (sequence grade, Promega) in 50 mM argon-saturated NH 4 HCO 3 buffer, as described elsewhere. 1
Met80 oxidation was confirmed by the appearance of the +16 Da peak in the peptide MIFAGIK, which corresponds to the addition of an oxygen atom (Table S4 ). 1 Met65 oxidation was also confirmed by the presence of the +16 Da peak in the peptide EETLMEYLENPK (Table S3 ). Both modifications were observed for all the fractions. Redox behavior of the M80A mutant of Cyt-c. The M80A variant was obtained according to the procedure described elsewhere. 3 For CV measurements the protein was covalently attached to a Au electrode coated with a COOH-SAM by using CMC (20 mg/10 mL) and NHS (6 mg/10 mL) as described previously. 4 The results are shown in Figure S 14. The third reaction, in turn, can be described as a two steps process involving a ferryl intermediate: 5 6 (3 
